This paper describes the validation of a short scale measuring flow in work. Study 1 used exploratory factor analysis on data gathered from 582 workers, and indicated unidimensionality. Study 2 used confirmatory factor analysis on two-wave data gathered from 101 workers, and corroborated the factor structure, ruled out response styles, and established scalar invariance across administrations. In Study 3, a sample of 492 workers completed the scale, other two flow scales, and scales measuring work engagement and positive affect. Confirmatory factor analysis revealed that the scale converges satisfactorily with other flow scales and has more discriminant validity. Study 4 used multilevel confirmatory factor analysis on repeated workday surveys gathered from 118 workers, and corroborated the factorial validity and factorial invariance of the scale. The findings indicate that the scale produces valid and reliable scores when used to measure flow both as a domainspecific disposition and as a workday state.
Introduction
Flow is a state of profound task-absorption and intense concentration that makes a person feel one with the activity (Csikszentmihalyi, 1975 (Csikszentmihalyi, /2000 . Flow was later conceptualized as a state, a broad disposition, and a domain-specific disposition (e.g., Jackson, Martin, & Eklund, 2008) . In the past two decades, researchers in the field of work psychology have increasingly focused on the occurrence of flow in the work context across a wide range of occupations and organizational contexts, including scientists (Quinn, 2005) , software engineers (Debus et al., 2014) , and teachers (Salanova, Bakker, & Llorens, 2006) . They identified antecedents of flow at work, including individual difference components (e.g., Eisenberger et al., 2005) and work environment factors (e.g., Mäkikangas et al., 2010) , and consequences of flow at work, including enhanced employee's psychological well-being (e.g., Debus et al., 2014) and enhanced job performance (e.g., Eisenberger et al., 2005) .
In response to the growing interest in flow research in the organizational context, this paper presents four studies aimed at validating the shortest flow scale developed to date, the Short Flow in Work Scale (SFWS; Moneta, 2012b) . The goal is to provide researchers with a scale that is consistent with the original definition flow, has comparatively good psychometric properties, and is so short that can be included in longitudinal, especially diary studies that include other scales and require a compact survey format. Studies 1 through 3 evaluate the scale when it is used to measure flow as a domain-specific disposition, whereas Study 4 evaluates the scale when it is used to measure flow as a workday state.
Study 1: Scale Development
Csiksentmihalyi (1975/2000) identified flow by asking surgeons, composers, dancers, and athletes to report their most challenging experiences. The most insightful descriptions of flow were then selected to create the first measurement method for flow, the Flow Questionnaire (FQ; Csikszentmihalyi & Csikszentmihalyi, 1988) . The FQ presents three SHORT FLOW IN WORK SCALE 4 quotations that together capture the three key components of flow in Csikszentmihalyi's (1975 Csikszentmihalyi's ( /2000 original conceptualization: (a) centering of attention, (b) loss of selfconsciousness, and (c) merging of action and awareness. The FQ then asks respondents whether they ever felt experiences similar to those described in the quotations, providing a single yes/no answer. The FQ appears to be a valid way of measuring the prevalence flow in general and in specific contexts such as work or leisure (Moneta, 2012a (Moneta, , 2012b .
The SFWS was derived from the quotations of the FQ with the aim of providing a measure of the intensity of flow -as opposed to its mere occurrence or non-occurrence -that is experienced in work situations. A series of small-scale validation studies using a pool of nine items suggested that the flow components a-c could be measured by three items each.
However, inter-item correlations were too high and the interviewed participants noticed strong similarities between the items measuring the same component of flow. These observations, together with the overarching goal of producing a short scale, led to selecting the three items shown in the Appendix, which are designed to measure the flow components a-c, in that order. The instructions for participants and response scale were taken from the Work Preference Inventory (WPI; Amabile et al. 1994) . The goal of this study was to explore the factor structure of the scale.
Method

Participants and Procedure
A convenience sample of 582 workers from various occupations was recruited. The age range was 18-74 years (M=34.82, SD=10.53); 282 (48.5%) were males, 300 (51.5%) were females; 511 (87.8%) earned an undergraduate degree, 427 (73.4%) earned a postgraduate degree. Participants completed the SFWS as an online survey.
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Statistical Analysis
The dimensionality of the SFWS was explored using principal axis factor analysis.
The number of factors to be extracted was determined by parallel analysis using ViSta Version 7.9.2.6 (Valero-Mora & Friendly, 2014). Table 1 shows the descriptive statistics of the item and scale scores. Cronbach's alpha was satisfactory. The intercorrelations of the item scores were fair. Parallel analysis indicated the presence of only one factor. The factor accounted for 56.45% of the variance. The factor loadings (0.75 for item 1, 0.78 for item 2, and 0.72 for item 3) were strong and balanced. In all, the SFWS appears to have satisfactory internal consistency and good construct validity as a unidimensional scale.
Results and Discussion
Study 2: Assessment of Construct Validity and Factorial Invariance
The goal of the present study was to evaluate the construct validity of the SFWS on a new sample. The analysis used data gathered through a two-wave design. The design allowed assessing factorial validity including response styles, that is, the tendency for a scale to elicit consistent idiosyncratic interpretations of its items (Pitts, West, & Tein, 1996) . Moreover, it allowed assessing the factorial invariance of the scale (Hoyle & Smith, 1994) , that is, the extent to which the construct of flow is measured similarly between occasions in respect to the relationships between flow and the items (intercepts of the items and factor loadings) and precision (item measurement errors).
Method
Participants and Procedure
A convenience sample of 172 workers from various occupations was recruited to participate in a two-wave study, with waves three months apart. Of these, 101 (58,7%) completed both waves and their data could be matched; these participants did not differ in SHORT FLOW IN WORK SCALE 6 gender, age, and initial SFWS scores from the others as assessed by chi-square and t-tests.
Their age range was 21-69 years (M=39.2, SD =11.0); 43 (42.6%) were males, 58(57.4%) were females; 92 (91.1%) earned an undergraduate degree, 68 (57.4%) earned a postgraduate degree. Participants completed the SFWS as two online surveys.
Statistical Analysis
The construct validity and factorial invariance of the SFWS were evaluated by confirmatory factor analysis (CFA) using LISREL 8.8 (Jöreskog & Sörbom, 1996) and maximum likelihood (ML) estimation. Flow at time 1 and flow at time 2 were defined as two latent variables, and the respective items as congeneric indicators of the latent variables.
The chi-square test (Joreskog & Sörbom, 1996) was used to assess the strict goodness of fit of the models. The models were then assessed for close fit using Hu and Bentler's (1999) Table 2 shows the descriptive statistics of the items and scale across the two waves.
Results and Discussion
Cronbach's alpha was satisfactory on both occasions. The correlation of the scale scores between occasions was fair. The mean item and scale scores were similar in the two occasions. Table 3 shows the goodness of fit indexes of the estimated models. Model 1 imposed no restrictions on the intercepts of the items, factor loadings, and item measurement errors.
The chi-square test was nonsignificant, indicating that the model fits, and all other goodness of fit statistics revealed excellent fit, indicating that the latent variable of flow is similar in the two administrations (configural invariance). SHORT FLOW IN WORK SCALE 7 Model 2 was identical to Model 1 except for it allowed the item measurement errors to correlate across the time 1 and time 2 administrations (e.g., the error of item 1 measuring flow at time 1 was allowed to covary with the error of item 1 measuring flow at time 2). The model showed excellent fit, and the comparison in fit between this and Model 1 was nonsignificant (difference chi-square=2.5, df=3, p=0.475), indicating that the scale does not elicit response styles.
Model 3 was identical to Model 1 except for it constrained the factor loadings to be identical at times 1 and 2 (e.g., the loading of item 1 measuring flow at time 1 was forced to be identical to the loading of item 1 measuring flow at time 2). The model showed good fit, and the comparison in fit between this and Model 1 was nonsignificant (difference chisquare=6.24, df=3, p=0.100), indicating that respondents attribute the same meaning to the latent construct of flow across administrations (metric invariance).
Model 4 was identical to Model 3 except for it constrained the intercepts of the items to be identical at times 1 and 2 (e.g., the intercept of item 1 measuring flow at time 1 was forced to be identical to the intercept of item 1 measuring flow at time 2). The model showed good fit, and the comparison in fit between this and Model 3 was nonsignificant (difference chi-square=3.16, df=3, p=0.368) , indicating that the levels of the items are equal across administrations (scalar invariance).
Model 5 was identical to Model 4 except for it constrained the item measurement errors to be identical at times 1 and 2 (e.g., the error of item 1 measuring flow at time 1 was forced to be identical to the error of item 1 measuring flow at time 2). The model showed poor fit, and the comparison in fit between this and Model 4 was significant (difference chisquare=12.07, df=3, p=0.007), indicating that the latent construct of flow is not measured identically across administrations (strict invariance). SHORT FLOW IN WORK SCALE 8 Therefore, the scalar invariance Model 4 was retained as the final model. Figure 1 shows the factor loadings, item measurement errors, and correlation between factors. The factor loadings are strong and the scale is free from response styles, supporting the factorial validity of the SFWS. Scalar invariance implies that the flow scores can be compared across administrations, but flow is measured with different precision between the administrations. In particular, the model-based estimate of scale reliability (e.g., Raykov, 1997) (Russell & Carroll, 1999) . Positive affect includes emotions such as joy, interest, and alertness.
Method
Participants and Procedure
A convenience sample of 492 workers from various occupations was recruited. The age range was 18-80 years (M=37.52, SD=11.94); 204 (41.5%) were males, 288 (58.5%) were females; 395 (80.3%) earned an undergraduate degree, 214 (43.5%) earned a postgraduate degree. Participants completed the following scales as an online survey.
Measures Short Flow in Work Scale (SFWS)
. This is the questionnaire developed in Study 1. (Engeser & Rheinberg, 2008) measures all the components of flow described in the introduction to Study 3 (e.g., "I am totally absorbed in what I am doing"), except for autotelic experience, on a scale ranging from 1 (Not at all) to 7 (Very much). The preamble was: "These questions relate to feelings you may experience during your work." Cronbach's alpha was 0.92 (Engeser & Rheinberg, 2008 ).
Flow Short Scale (FSS). The 10-item FSS
The Short Dispositional Flow Scale-2 (SDFS-2). The 9-item SDFS-2 (Jackson, Martin
& Eklund, 2008) measures all nine components of flow described in the introduction to Study 3 (e.g., "I am completely focused on the task at hand") on a scale ranging from 1 (Never) to 5 (Always). The preamble was: "These questions relate to the thoughts and feelings you may experience during your work." Cronbach's alpha was 0.81 (Jackson et al., 2008 ).
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Utrecht Work Engagement Scale (UWES-9). The 9-item UWES-9 measures the three components of work engagement described in the introduction to Study 3 (e.g., "At my work, I feel bursting with energy") on a scale ranging from 1 (Never) to 7 (Always). Cronbach's alpha ranged between 0.85 and 0.92 across national samples (Schaufeli et al., 2002) .
The Positive and Negative Affect Scale Short Form (I-PANAS-SF).
The I-PANAS-SF is a list of ten adjectives, five measuring positive affect (e.g., "Attentive") and five measuring negative affect (e.g., "Nervous"). The preamble was: "Please read the following adjectives in detail and think if you have those feelings when you work."
Adjectives were scored on a five-point scale ranging from 1 (None) to 5 (Very much).
Cronbach's alpha was 0.80 for positive affect (Thompson, 2007) .
Statistical Analysis
The disattenuated correlations among the study variables were estimated by confirmatory factor analysis (CFA) using LISREL 8.8 (Jöreskog & Sörbom, 1996) and maximum likelihood (ML) estimation. The variables were defined as latent variables, and the respective items as congeneric indicators of the latent variables. Table 4 shows the descriptive statistics and intercorrelations of the study variables.
Results and Discussion
All variables had satisfactory to good internal consistency, and were positively intercorrelated as expected.
The model did not fit strictly (chi-square=2934.31, df=584, p<0.001) and did not fit closely (RMSEA=0.091, p[RMSEA<0.05]<0.001), but the remaining indexes suggested satisfactory fit (CFI=0.95; NNFI=.95). It was possible to achieve close fit by adding a small number of item error correlations within some of the scales. However, the correlations between factors were nearly unaffected by such modification. Therefore, the interpretation will be based on the model without correlated item errors, which is shown in Figure 2 . SHORT FLOW IN WORK SCALE 11 The SFWS correlated fairly with both the FSS and the SDFS-2, which correlated strongly with each other. Therefore, the convergent validity of the SFWS is satisfactory but inferior to that of the other flow scales.
The UWES-9 and the I-PANAS positive affect correlated strongly with each other.
The SFWS correlated moderately, whereas the FSS and the SDFS-2 strongly, with both the UWES-9 and the I-PANAS positive affect. Therefore, the discriminant validity of the SFWS is satisfactory and superior to that of the other flow scales.
Study 4: Assessment of Construct Validity and Factorial Invariance as State Measure
There are three key reasons why a valid measure of a disposition may not be a valid measure of states when the scale is administered repeatedly to the same participants. First, participants may try to be consistent in their answers. Second, experiences measured by an item may not change from one measurement occasion to the other. Finally, experiences measured by an item may be more salient on specific measurement occasions, for example if they are linked to specific work tasks. If one or more of these possibilities apply, a scale will not have factorial invariance across repeated measures, and will have construct validity only on the scale scores aggregated within-subjects across the repeated measures.
The goal of this study was to assess the construct validity and factorial invariance of the SFWS when used as a measure of workday states in a daily diary study design. As Breevaart and co-workers (2012) explained extensively for the validation of the Utrecht Work Engagement Scale (UWES; Schaufeli et al., 2002) as a measure of daily states, in this design, the factorial invariance of the SFWS is the extent to which the construct of flow is measured similarly between the two levels of analysis -worker and observation -in respect to the relationships between flow and the items (factor loadings). 
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Method
Participants and Procedure
Statistical Analysis
The construct validity and factorial invariance of the SFWS were evaluated by multilevel confirmatory factor analysis (MCFA) using LISREL 8.8 (Jöreskog & Sörbom, 1996) and maximum likelihood (ML) estimation, in which participants belong to Level 2 and workday measures belong to Level 1. In both the between-subjects (Level 2) model and the within-subjects (Level 1) model, flow was defined as a latent variable, and the respective items as congeneric indicators of the latent variable. SHORT FLOW IN WORK SCALE 13 Results and Discussion Table 5 shows the descriptive statistics of the items and scale calculated betweensubjects and within-subjects. Cronbach's alpha was good between-subjects and satisfactory within-subjects. The intercorrelations of the item scores were fair both between-subjects and within-subjects.
The factor loadings were constrained to be identical in the between-subjects and within-subject models (e.g., the factor loading of item 1 measuring flow in the betweensubjects model was forced to be identical to the factor loading of item 1 measuring flow in the within-subjects model). The model fitted strictly df=3, p=0.355; RMSEA=0.019, p[RMSEA<0.05]=0.742, CFI=0.99, NNFI=0.98) , indicating the relationships between the latent variable of flow and the items are the same between levels.
The model-based estimate of scale reliability was excellent (0.95) between-subjects and good (0.82) within-subjects. Figure 3 shows the factor loadings and item measurement errors for Model 1. The factor loadings were strong and in line with those estimated in Studies 1-3, and hence support the factorial validity of the SFWS when used to measure workday states. The factor loadings were the same between levels, indicating that respondents attribute the same meaning to the latent construct of flow across administrations repeated daily, and hence support the factorial invariance of the SFWS when used to measure workday states.
General Discussion
This paper presented four studies aimed at validating the SFWS (Moneta, 2012b) , which is grounded in the original, three-component definition of flow (Csikszentmihalyi, 1975 (Csikszentmihalyi, /2000 , and measures flow in work as a domain-specific disposition using only three items. Study 1 indicated that the scale is unidimensional. Study 2 corroborated the factor structure, ruled out response styles, and established scalar invariance across two SHORT FLOW IN WORK SCALE 14 administrations, three months apart. Study 3 indicated that the scale has satisfactory convergent validity and more discriminant validity than the other two flow scales -which tap more than the three original components of flow -suggesting that it may be advisable to remain committed to the original definition of flow. Study 4 corroborated the factorial validity and factorial invariance of the scale when used to measure flow as a workday state.
Two key limitations should be considered. First, the study participants were highly educated and from a wide range of occupations, and hence we do not know if factorial validity and factorial invariance would hold for less educated participants and specific occupational groups. Second, the scale uses only one item to measure each original flow component, and hence it should be expanded in order to measure each component separately.
With these caveats, the present study shows that the SFWS has satisfactory construct validity, internal consistency, convergent validity, and discriminant validity, and it can be used to measure flow both as a domain-specific disposition and as a workday state. Being the shortest flow scale available, the SFWS is a method of choice in surveys when length is an issue. Because of its discriminant validity, the SFWS is a method of choice for those organizational researchers who commit to the original definition of flow and/or aim to disentangle the effects of flow from the effects of other variables, such as work engagement and positive affect, that are conceptually related to, but distinct from flow. Table 2 Study 2: Means and standard deviations of the SFWS items and scale, Cronbach's alpha coefficients (in parentheses), and intercorrelations of the study variables measured at times 1 and 2.
